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(71) Wc, ASPRO-NIGHOLAS LIMITED, a Britfch Company of 225 
Baifa Road, Slaa^ SLl 4AU, England, do hereby dodare d» inveoaSon, for wtech 
wepray that, a paaextt may be granmi to us, and the medMd by ^ch it & to be 
pomxrmcd, ID be paxvicalady dcscii3>ed in and by foHown^ statcmcot: — 

The present iuveudikai letoes to cosnpaands having tsoquuudine mideiG and 
pitrvSdes oeAain l-QmuK>-4-(]b£nyl'&oqi&K]^nes and mefthods for ibettr "prepavBti&oa, 
The invemSon provides atso phftnmacnnkal composstEons contaaoEB^ sa&d compoands, 

AaxmMog to 4be piesent iaventian, iSiere ere pnmded l^amino-4^]faenyl iso- 
qamo^nos cf fonnuia II:~^ 
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wherem Rj and Ra in d epe a de n dy represent hydrogen or Q-^Ci, aficyl, prafciabfy 
Ci — C« alkyl, or Ri and R^ togeth^ with the amino nitrogen atom represent a piper- 
azin^ ring optionally substituted by Ci— Qj, preferably Q— allgi or Ci— Q,; 
preferaWy Ci— fayd root ya lkyi; 

n represents zero or an integer not nrrpedtng 3, preferably 0 or 1; 

m represents zero or an integar not esceediiig 4, 5»eferably 0 or 1; 

Rs aiKi R4 iadqwidertdy leiwesem Q^-Cu alkyi, prEfaabiy Q— Q ^kyl, 
opttonaBy subschmtd by mie or more halogens; Q— da sdkoag^, prcfcrrfily Ci— 
alkooty (tf Mogen; 

R5 icpresems hydrogen or Q— C12 aikyl, jwcferabiy Ci— jC^ alkyl; and 
Yi and Y, ind^jcodentiy repieseik hydrogen, Q— alkyil, prtferalfcty Q— (X 
alM> CiT-Cit aikyfenoi, {wefeaably Cr-C^ alkjidno-, <:„ alkoxy, prtsfaabty 
Ci — C4 ^kozy, or Yi and Yi togedier represent a single valency boml, an osygen or 
sulp^uir ^om or an aJkyieoe radical optionally contaming one or more OEzygeoi or 
sulphur actocms and joining die 4-phenyi group to die isoquinoHne nucleus in a chain 
of 1 to 3 attms, the add additkm and qoatemaiy ammomuin salts thereof. 

Examples of suit^le Ri and R- grotqis are hydfogcii;i methyl, and Those divalent 
radicals which togedier wrrii the amino nitrogen atom will form a 4-X^subsGkated 
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piperaasin-l-yl groap wherein X iqaesents hydrogen, Ci— C, a&yfl, eg. mediyJ, or 
hydioxyalkyl, eg. ff- hydma i y ediyL 
Ezampdes cf sifitahte IR^ and R« groups are sneithj^, tidflaxxrosnediji^ metiioxy atxl 

Exampllcs of suicahle gnn4>s aie hydrogen and inddQrl 
Ezaiii^:des of suHsble Yx and Yj groups are hydrogen, nsafayly m ctb ua y, mstbyl- 
thio and, when and Y, togodier rq xnt aau m dkj^eoe group, etiQfene, mediyleoo- 
oxy, meth^enediio and isopropyiidenc It will be appredated that in die case where 
\\and Y2 togptiier represent an unsymmetrical aDqdene gnnq) such as mediyieneoxy, 
there w3I be mo posable isomers. In the partiate case of medrySensosy, one isomer 
has the oxygoi atom attached to the 5-po^on of die isoqi^nofine ring and the cdier 
isomer has the oxygen atom artadsed to die 4-phen5i tixxg, \Ba± of sncii isomers aic 
intended unless specifically stated otherwise. 

inie presendy picferital ootmpwmds of f onmAa H ore those m wMdi 'Ri n yi e s etus 
15 medryi and R, rgnesenis hydiogm or meaiiyj, espodaliy diose in whSch R, and 
nidqxndeiidy repsresent chloiine or methos^ or m and/or n is zero, 

OMDEpoumfe 0$ the present dnvenaion hsvt ten f oimd to possess v^naSate piiainia- 
cologicd properties, in paitiadJai' anti-iiflanBnattory, especfeify aixd-rfieumaicic^ aiKt/or 
GK-S. activity, as detemaned by The rat paw vcAune test (modKed yctaxsa <tf dmt 
described by VTincer ^ al kx Proc Soc Bxp, Brd AfaL 1962, m, 544) and by 20 
mSB^aoian snxfies widi amphaanrine (see Quanaon et alj Naoifle, 1903, Vol 200, 
178—9) lespecdvely. The precfee eaceia orf ptocmaDofogicd aoivfty does of oaiHBe 
vary from cxanpound to ccnqxyuml as wouM be expected by those dcfiHed in the art 
bat afl <rf the compounds tested «d d^ sSkkw anto-inflaamQtory end/or CN.S. 
25 acoiyhy to a greaineir or lesser extent 25 
The restto obtained in the afbnensaisSoned tests for ooDtain repraseawaaive com- 
pounds of die present anvccttSon are set forth in the f oaowing Td*; In the case 
of the rat paw vodnnae test, moat of die residts arc e ai^ieaed eaher as die cateated 
P.O. doeo (AED) which has die saame effect in the test as 64 mg/kg body wefirfit <rf 
as^rin or as calculated p.o. base dose (RD^) whidi mhibits the niduced oedema by 30 
40%. Some resubs however are expressed as peEraentage ixdfib&iSboz of oedema at a 
statcdpuo. <kse, 

Tm leadls for the anqjhetamae test are expressed os the degree of prtenCaiSon 
of amjArtamine stereotypy (POT) measured <hi a scale of 0 to ++ and die degree 
mpwiongation <rf stereotypy (PROL) measined on a scaile of 0 to ++•+ a die 35 
biased dose. 

•HiBinitEaas " lA" and « NT " are tised in !&e tette t» mean regjodfiv^ 
^ the staged dbse and inc tested or lesdt OCA xeootddL 
40 ^'^P"*™^ "HM" we^ 

^ those marfaed "HQ" were m dc iftmn of the hydroddoiaie and tim marked " HO " 40 
was in the farm of its hyd ro gq ioKatoe. 
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Tl ie cQPapouixfe of tfe presem invoBion 
tacTOT persez corrcspomfing l-Z-«]bsdtmEd 4s)5Knjl4soqi6i!o3ine of genaal fomud^ 




in 



wtemi Z «P«^nis an dectrat-withdrawing feavirg ^oup airf »i, R,, I^, IL, Y. 

defined in ooonectioa wMi fanm^ H and tte anfine itaccant be 
of the Tocnnu2a IV 
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v^ictedn R and Rz aic as defined in cozmcctba iffi^ 

SiA^^ly Z wdH be bal<^en, eaped^y d^oaac ar <n: phaayifliia -sai- 

pmnyt or -si^xioayl 

Tie raciSai may be caafcd out in Ae piKeiBce or absence of a solvent and/or 
caftalya sucii as oopi)cr or oqwoas sate and nranaffly wia be earned out at etev^ 
^^oaiMK^If neoessaiy or desared ifae reaxi&oa may be canied out under prcssurc. 
wl^ a solpaM: fe iBcd at ataiajtefc 

^ "Sf ^™ ya°Peratme of die icactiDn mixtaHc Reaccioo imtts may vaiy from 1 
to Z4 faoTO dcpaidSng on die leacidoa CGteifCroas. When a sdveat n ised, su^aSsle 
^^^^m^fc^bo^ dtoof <mn. toiuene, acetone, <fiamn, dtedQ^onniaixfiie 

. Pf?*^ ^ cnq>loyed to piq>are all of ifae compounds of the picsent 

mraMoo^Jhoi^ m some cases diioat foiMSon of a panfciiar conmomal (&wn tiie 
aw^wnding J^Z-^^ jtenyj feoqirinolaie may cot be possife Howercx, 

*^ 'T. appa«« to dsose in the art dm iSwse coai^^^rfnA can- 

Dot be^qjMod toecdy by tbe said readtion may be ohtamed by nrtlhods known 
par se mm i^atrf l-ammo^HtoyfeocpjinoEnes hawng basic fomraJa H vAadi can 25 
«P«^J^toB^r^ote oases, it may be dearabifr for a subaiftneja on a com- 
pound pi ^bj acojinfiug to ibe fon^on^ pzocess to be oonverted to anodier stib- 
a^Mt to provide Ttedcsiied conq^^ 
1ft example, a hytkn^rafcyi sdbsrinient may be convaJOd 

TO a im^pao^ksi sfAstaness: by leacticHi wirii a hafogenating ageia sodi as ttonyl 30 
chlonde or pho!5)Iionis tribromide ia die presence of an inert solvait such'as diloro- 

may aOcyfated Js£og owvemiianal means smii as by xeao&m wSTan ik^^ 
agem for example an alkyi halide. 

Tlca]^^pnxlucedi^dieforegaSDgpr^ 35 
^ ^-o? ^ quaternary ammonrnm derfvadves liicrcaf 

^aJz!" ^ «l^on sate arc prcfciably die jAiamiacetfcicafly aooettn^ iHHMosfc 
^Si^^^L^^!^ sudi as d««e mdi motBaitc^^^S 
An ?Sr'"2^ ^^^^ 

mafe^ mitan^ Qtn^ sabc^ o-aoctyteybenzoi^ mxxxmc isoi^codi^ or 
adpW aa(Js for emmpfe nwhaiE sdiAonic, odane suJ^hcaic, 2iydraKyet^ 
siri^oroc, todiKnc-^^^id^onic, or naphdafenenZ^si^^jliomc adds. Apart fran ttema- 

.^If^J"^!?^ 45 
im^tes m die pimfic^ of da amq>ounds or in -die prcpaiatiii of odier. for" 
Zf^^i^'^f'^^ ^repiablc, aokl adttitkm s^ts, or are useM for f dfemffica- 
■Bon, ar wa ctemanon or pmificatKm of die bases. 

hydixmde or aikonde, for cxami^ an alfcaii or alkaline m«al Minride, for 
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rTOmffe, iitfadum hydroxide, socSum faydnmde, poms^um hydiosicfe or caldum 

caxbonaiE or hydnig^ csaifaonatBy for t^xaTnplfe, sodiuni, potassdiixa or rflfr&iim culxuiaite 
or hydrogen caibooaccej wuh asnxMHtia; or wilh 3 hydrozyl ion exchange prepoxsilEao^ 

5 or Vf<Ldi any dher ^t^table rca^nL ^ 

A resuhSng ackl axMtooii sah may also be OHtvmed iim> anodier add adititioa 
salt acooidmg to known mediods; for example, a salt widi an inorganic add may 
be tnosZBd widi a metal sali^ for ex^onple a socfimn, baEiiiEn or sSirar sal^ xff on 
zdd in a sctetde dSuest, in which a itsiddng incsgamc sait is insoh^ile and is 

10 thus removed from the TCSoaSoa mfdflim An a^iid axhhtion salt may a!^ be uai ve t te d iQ 
'kroo anoOher acid additSon sak by tieatmem mdi an anion exchange pxeporasicHk 

Qoatemary ammonium derivatives of the compounds of this inv^tion are paiticu- 
lariy those formed by reaction with Q — Cg alk3^ halides, for example;, methyl, eth^ 
or prop^ chloride, bromide or iodide; di-Ci-~Ce alkjd sulphates, for example, di- 

1 5 mediyl or diethyl sulj^te; Ci— C, alk^ Ci — alkane sulphonates for example, meth^ 1 5 

or ethyl Tnedianf! sjulpAujiiatie or ediane su^jhonxte; CV—O, ^kyl aiyi si^jdioriaxes, 
for examplff mediyl or eidiyl p^oodueiK adphooases; and phenyl-4ower c&yi hafirif?*, 
for example benzyl or phenethyl chdoitde, broomde or iodidie. Aiso frtHiyrfrtl axe the 
qastamaiy anxmoatum hydroxSdes and the qu aaaeimty ammoofium conipomttb having 

20 as anions diose <3i other inorganic or organic adds, for ezan^e those of the adds 20 
used fat the prepssadoff of ibe prevjousiy-meifikxned acid adc^ion ^alts. 

The l-Z^si4scknlEd-4-iAenyi isoqutoline reaaants may be <Aiaaned m tnanngr 
known ^ for exan^ by n^usipg w<idi POOa, from tic oocrespoiiKiing 4-phaiyi 
isoqmaokjncs of general foimida V 



25 




The 4-phcDyl isoqiiimkxue leactants can be cbcaned 4n maimtv knans per se, 
for exampfc as xiescribed in Arch. Fharm. 1963, 296, 445 ami Arch. Phaan. 1964, 
297, 4S8, from die conespom&tg di{dieoyi acecalddlyde or a^kaffntF, Tia^ xeaccioa 
seqaencecaDbeasfoSows: — 
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The diphen^ acctaldehyde leactant can be obtained by, for example, the 
mcAod described in Canad. J. Chan. 1959, 47, 4527 from tte carrespcHKfia^ bcnzo- 
phenont. Where icpresenis H, die reaxaitm sequence can be ffi foSJaws:— i 




Ti e ^phen yi flBnmfwrs can be prq^aied foom the said d^enyi-aoetdddrydes 
by, far cxanq^ adcfidon of an aOcyl magoeshzm iodide or b A m& le 2X raadn HGonpexa- 
tuie in die ptneseoce of a non-pcto oigamc sc(tvenc sudi as diediyl etber, tSie 
resuttaus mixture at reflux tonpeiature to fom lixe corre^xrariing dipbcnyl gllrnnrJj 
and iben oaddaxbn by, for ex^i^e, the mediod <fi5dlnsed in J. Amer. Ona Soc 
1972, P^, ?5^6. Hie leactsoa sequooae can be as follows: — 
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In tihe CQmposEctron aspect of the inventSon iherc are provided phanztaccuocal 
fonnudaiDaas ia wMdi fonn die active CDcnpoinids of the inveotioa aorma^ be 
ixcdized. Sucfa ibrmulsstions are prqiared in a fnarmpj weil known per se ia die 
p hanmacCT iaicai art and usczafOy compxisc ax least one acdve coxnpouiKi of the inven- 
don In adiiifi Kill lie or odierwise in assodadon widi a pharmaoeucicdly acccpc^>le 5 
camiesr dseiefor. For making diese fonnutadons die acrive ingredient "wsH nsuaily 
be mixed widi a carrier^ or <Mu:tBd by a carrier, or endosed or encapsi^iated in a 
capsule, sachet, cadt^ P^pcr or oftte" CDmamer. A carrier or dHuaft may be a 
sodSd, seim-soiid ox fiqind maitcxQal wludi serves as a vehide, excipient or medium for 
the acdve tqgpredient. Some examples of sudi dfhi^rtfs or cancers are SaiCtDse, dextrose;, 10 
sucrose, soib'kcd, nannitod, scaicSKS, gam acada, caldum j^iospfzaie;, Squsd pasaffin, 
cocoa butter, oil or dieobroma, alginates, tiagacanth, gdadn, syrup B.P., mediyl 
oeiMose;, pdycKyedsyieoe soibitan moEQcdiamaiB, me!t!hyl. and propjd-hydDroxybenzoaie, 
talc, inagoeaum or mineral 03L 

Hie fonnidadons of die ixrvendon may be -adapted for eirteial or pazenteial use 15 
and may be adrninislimed to a si^ject requrrin^ treatment foe csaaxsptc an ammal 
stiff esing an inflammatory condiCron, in die form of tablets, capsute, supporalDones, 
solidions, suspensions or the like. The dosage required for the treatment of any 
amrnai wiM usually fafl wTdidn die range of 0X)1 to 250 mg/kg. For esaniptte in the 
20 tie a J tu n ff of adi^ famwns, eadi dosage of active iz^recMens: is f ^ j ^ ui erl to be from 20 
0.01 to 15 mg/kg, \(teeas in die treatment of test amnuds siKh as n£tce and raS^ihits 
a dosage of 10 ^ 200 mg/kg may be used. The fonm^SatrcHis of the invention may 
thesef ore be provided in dosage ur^ form, prefeioHy eadi dosage in^ concsiznng 
from 1 to 1000 mg., more advancageDusly from 5 to 500 n::^., and most prefeit^ty 
from 10 to 250 mg of the active ipgredieitt of the invention. 25 

The foElowtiag Examples vM fmdier ilustrate the prqsaratton of the novel com- 
pounds of tins inveudon. All temperatures axe given in degrees Cenfdgrade. 
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BssaofAe 1. 

(a) 10,11 - Datydro - spwo[5H - dibenzo[a,d]cydoiieptEne - 5;J' - ax&ane] (see 
30 Fowmda X). 

Dry <fenethy!sdphoQade (300 ml) and d!fben2n[a4]siAeroae (see Fotrmida DC) 
(20;8 g) were aided to petrol-^wadied 50% sodium hydride/oa (5 g) and die 
stirred under a nitrogen atmosphere for 10 minutes. Trimethylsulphonium iodide (30 
g 1.5 mnies) was added and stin&g continued for a funher three and a baif hours. 
35 The leacdon mixture was poured into waier (2000 ml) contaimng NiaO, and die pre- 
c^phatEd product filtered off, wasted wSdi waccr, and dissolved in edietr. TThe taha 
sc(hiti<Hi was dried (MgSO*) and concentntced to gfive d» woducc as a wfaae softtd 
(21.1g,.96%). 

(b) 5 . Formyi - 10,11 - dihydro - 5H - dibenzo[a^]cydohqrtaie (see Formula 

40 Via). 4Q 

Boion trifluoradeHdimediyledieme (5 nd) was added to a soiudon of da dbove 
epoxide (21.2 g) in dry nESh^eae cWoride (300 nd) aiEd d» mixture stmed se 
room ten^Kmuire for 2 boors. The sahitKm was wa^bed cau&ibusfy widi 10% 
NaCHOa (300 ml), and vrater, dried (MgSOJ and concentrated to give die produa 

45 asan<ril(m8&98%) whKiiciystaffised. 45 

(c) Btliy4(10,ll - dihydto - d2ben2a[a,d]cyclohcipt - 5 - y&fcncmeid^) - cmbamate 
(see Formida VII) . 

A sohidon of dB above aldehyde (20.8 g), urediane (S.35 g, 1 moie) .and cooc 

(5 drops) m tohKne (200 nd) was heated under reflux in a Dean sxtd Staik 
50 apparams for 2 hours. During tins time warter (1.6 ml, 95 %) w^ ooflected. The 50 
oxded reacdtm mixture was wasiied with dflute NaHCX), and water, dried (MgSO^), 
and OHKemrKcd i» give die product as an oil (27.5 g, 100%). 

(d) 7,8 - Dihydro - benzo [ 1,2 ]cydohepta[ 3,4,5 - de]isoquinolone (sec Formula V). 
A srfutaon of die above carbamate (27.5 g) in dqAenyl cdier (200 nd) was 

33 heated to reflux (256" internal) and maintained for 1 hour. The cooled reaccfon mix- 55 
ture was dibted with 60--80 petroleum-ether (300 ml) and die cryscallinc produCT 
filtered off, washed widi 60—80 {wtit^eum edier and dried. Yidd 20.6 g (89%). 
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(e) 3 - CUoro - 7^ - dfliydio - bea2o[l,2]cyeidttpa[3,4,5 - deltsoqui&dSiie 
ml-* of-ttejitove iMqumdoM (13.0 g) in phosphonis oxychloride (100 

3 traed reaccna mature was taken xsp m ditorofarm and poured baa an fce/conc 5 
armraaa mmnre. The cUonrfonn layer was sqausH], washed .widi wate/diiied 
(fl^^OJ^and concenita;tEd to give die produa as an <fl (13.8 g, 99%) 

in ^-1^"°^^^^ : - - benzo[l,2]cydohq)ta[3,4,5 - del iso- 

10 qmo^ hydrogen maleaJE (see Fannrian) ^ ^ ' i '^'^ ucj isi»- 

(^ml) was b^ted under reflux 24 boas. The orifed^ffidSS 
Mdonn mbiiuie was dssolTOd m lurfastrial meaJgiaaBd st»te and poaed imo water 

^ T^S!^ ^ ^ " 8. 100%). A Utinn of nmleic aa^ 

i-:*,£j? "^^^^^s «^ CO a sdmiai of Hie base (6.9 g) (n imfasoM 

trom acetone. Yidd 7.4 g (75.6%) m-p. 157—9. j™-.uo>*» 
20 Atudysis 

^ ^ ^ N 

Rwni 70.8 5^ 73 
Roquaoi 70.8 5.6 72 

23 (a) 9-(a.Hydioxyediyi)-xamb«(seeFo(nmdaV^ 

. 4 «f inediyl «odate (11.6 ml) in dry ette (fiO rf) was added a 

sancd sj^)CQa<m <if inagneaim g) oi <fay etSber (20 od) at siicfii a rate 

tojDMnHaan genttib reflux. 9-Rjmij^-xaiithcne <3i1j4' g) lin diy eAsot <'150 nd) was 
2?^ ^ reKaiDo mfeture heated unto leflrac for one and a SM 

ftGUfs^ZATHa (100 1^^ 3Q 
aKl The caher layor sqaraaEd, wasted with wmer, difed (MgSOJ add rnm-wytt- ^N yj 
to gwe die produa as an oa (33.7 g). a«u ««««ust«« 
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(b) 9- Ace«yliaiidKne(seeFoam23aVl). 

m /-.i i^?'?^ (^-5 was added to a suspension of N<Maro-su!admmtde 

( f^;^ g ) m dry toflncne (300 nd) siSrrcd under N, and die nfeme cadcd to -25° 
(nKem ^). A sdutioo of die above akdhcd (33.7 g) in dry ttJuene Cm mi) was 
a<lctod <Jrop?nse, fna a maTmng die tenq)eraaHe at bdow -00° Q and sfeins cos^ 
tra^^ du^^ to 2 hom. A sdirtioa of tri-cAjtoiine <!24 iii)in dry 

40 talifag ( 75 was added dnopwise and die oeu^ atur c aDowed co tisa to room 
cwjiteiitaHe. The^fdut&Mi was washed wi&h very dflute iEia, water, 5% NaaOQ., 
and waiter, dited (AlgSOJ, and amaemraced to givedc cnrfeprato (i+3 g). 

(c) - (1 - xaiflhyfidaie - ed^) - carbamate (see Fomnda Vn). 

^A^T^^"^ "^^^^ S)' C13.6) and owic H^O, 

45 ^^^^^'^BS^^C^^O^^ 

y^-T/^?^^ V reaction mixtiHe was waAed wrdi tfihite N^lOQe aiKl waier. ' 

dnod (MgSO^) and amoencrated to give die crude prodiKt as an oal (44.6 g). 

(d) 1 - Mcdiyi - [1] - ben2)C4)yrano[4,3,2 - dejisoqumoioiie (see POTmda V). 
!r^lf r^o^^ carbamate (44.6 g) in dqjteiyl edier (200 nd) was 

heated to reflux (256* mtcmal) and maintained for 1~ hour." The axdcd r^on 
™re^ d^ J^^Ovemiomi^ (500 ml) and die pi«ipitaaed pr^ 
ductfiitemioff, wadiedwwli40--^pem)teamedKrandd£^ 

(e) jl^^Mediyi - 3 - ddoro - [1] - ben2opjnano[4,3,2 - deJisoquiaaEne (« Formuia 

^The above feoqmncdone (6J g) was converted into die cWoraisoquindine using 
(30 ml) m die manner deoibed in stage (e) of Bssan^t 1. YSeM 6J g; 
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(f) 1 - Methyl - 3 - dimediyflammo - [1] - ben2!opyranoI4,3,2 - dBjisoqudndine 
hydrogen malestc (see Fonmila II). 

A sohitiaa of the above cfak)ix>-ssoqumdtiiK (6.4 g) in 33% dksethy^aimne/ 
cdonol (250 ml) was heated under fefluz for 24 hours. The cxxykd and cxwiuemi ate d 
leacdon mixtuie was taken up in industnal mediytaisBd ^rhs and poured tistD wster 5 
(500 nd) comaiding 2N NaOH (12.0 ml). The resuicii^ oil was extracted wish cdber, 
and the cdier layer washed widi waier (2x), dried (MgSO^) and ooncenna'tEd to 
^ve the crude base (6,1 g). A soliftion of makk acid (2.6 g) in indu^tiffal nsediyiiated 
spim (20 ml) was added to a sGteion of the base (6.1 g) in iiKlusmal mediylased 
spkks (40 ml). The cryscallme product was ooiHeacd and leaystaHfised from •oidiisa^ 10 
methyted sptkits. Yield 4 J g; m-p. 133.4**. 

Analysis 

C H N 

Found 67.2 5.4 72 

Rcquiied 67.4 5.1 7,1 15 

The foi&iffdng com^KHinds are prepaxed by sfrrridar processes to ttose descttSieJ in 
Exanxpdes 1 aM 2. The nundjers appearing in brackets after sons of the ooixqxjuxsfe 
veSet to the susnher of thai compound in the preoedii^ T^nSe of tfab Spedtficat&m. 

. (4 - ^ - hydroxy^ylpiperazin - 1 - 3^) - 4 - phenyl - isoquinoline, m.p. 183 — 5"*, 

(22); 20 

- phcn^ - 1 - (piperazin - 1 - ^) - isoquinoline hydrogen maleate, m.p. 198 — 9**, 
(20); 

- (4 - j5 - hydioacyediydpipctnuini - l-yl)-4-(4- nsedKHcyiteqi) . 7 - taediuxy- 
ssoqianodine, nup. 123 — 4**, <26) ; 

- (p^)ciazin - l-y4)-4-(4- meahoxyphenyl) - 7 - mahoKy - ssoqulinaKne, 25 
m-p. 127—8°, (25); 

- (4 - )5 - iQdltncycdiyli^Jcrazin - 1 -yl) - 4 - (4 - chloroptaiyl) - 7 - chUoro 
isoqucoQElime, m-p. 162—6% (24) ; 

. {'ptpera2iii - l-yi)-4-(4- ditarupti eu yl) - 7 - ddoro - isoqm&oJaa^ mjp* 

1^3% (23); 30 

- dknedxyiaodno - 4 - phenyl - isoqmnohne l^^dtogen mateatCj nLp. 160-^1°^ (1); 

- dimediykmdxK) - 4 - (4 - chlorofteiyi) . 7 - dtikfro -ffioqirinoRne hydxogen 
mateatte, uLp. 179— ilfil*, (2); 

- danBihy£am!ino - 7 - medKxy . 4 - (4 - metbosypheiiyi) - isoquino^te hydrogen 
maieaue, n^p, 136—8% (3); 35 

- dimediySamiiK) - indenofl^ - de]«soqmQotine, m.p. 141-^% (5); 
1(4 ' P - Igndroxycdiy^ripetaffln - 1 - yi) - indeno[lA3 - dB]feoqmiio3Sne, nLp. 

152-4% (27); 

- mcahytaled - 4 - phenyl - isoquinoEne, m-p. 155—^% (12) ; 

- nucttfaylamino - 7,8 - dii^dio - beozof 1,2] cydahqna[ 3,4,5 - de]i»qutinQl^ ntp. 40 
15«'(16); 

- (4 - mcihylpiipefazin - 1 - 3^) - 4 - pSM^ - isoquimsline^ m.p. 143^* (21); 

- rpqierazin - 1 yl) - 7,8 - dihydro - benzo[l^]cydohq^[3,4, 5- de]isoqmiBalme 
hydrogen mdcate, m.p. 198—9% (2&) ; 

- niohyllamino - indeno[l,2,3 - de]isoquu&c£ne» ni.p. 167'— 9% ( 13) ; 

- dlrqnfftfhylangaBO - 4 - (p ~ toljA) - 5 - meoh^^ - Isoqtxkio&ie hytkoddoittde, iXLpL 
211—3° (4); 

- dimethyianaino - [l]benzopyrano[4,3,2 - de]isoqiHnoffHne, m.p. 156—7°, (^); 

- mcahyfenmio - [1] - benzopyrano [4,3,2 - dejisoquindane, m-p. 2571—9° (14); 

- danediydaanno - [l]]benzodfiqpyranol [4,3,2 - de]isoqudiioi!ine:, nLp. 111^h2% 
: (7); 

- methyiamiiH) - [ I ] bepzotlHx>py rano [4,3,2 - dejisoquinctoe, m.p. 179— *1°, (15); 
. <^med^ - 7,7 - dimedxyl - iK - dibenz[de,h]isoqitiiio(Une hydrogen csalate^ m.p. 

191-a%(9); 

- mcdiylamuK) - 7,7 - dinx£^>4 - 7H - dibenz [deji] isoqranofttie, nxp. 164—5°, 
(17); 

- ifimieahyiamino - 7H - [1] - benzaxepino [5,4,3 - de] isoquinoline, m-p. 104—4°, 
(10); 

3 - dimediylannnD - 8H - [2] - benzozqnno[5,4,3 - de]isoqizinoHne hydrogen maieat^ 
nLp. 179^-^0% (11); 

3 - methylanuno - 7H . [l]benzoxepino [5,4,3 - de] isoquinoline hydtogen ma^me, 
m-p. 208% (18); 
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1 . Am^ybanno - 3 - - 4 - phenyl - isoquinolii>e,'^!^5«; ' ^ ^' 
" S'i'.i;. - njbenzopynuK,[4^ Ifdelisoquiolme hydrogen 

I - «^ie%toJ»Do - 4 - (m'. eiawwomohylphenyl) - isoqimoffine: 
3 - l^anano - 10 . irffl«o«m«hyl - 11] . b^;;;^^ 

3 -daneJhy&nto .ten2X)[l^]cytM^ - dejisoqmiminfe 
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Medicamcot 



Example 3— Tablet f onrndaaicm. 



Lactose 15 
Maize Staitfa (dried^ 

Geiaiin 45^ 
Magnesium stearate ^ 

the balance of by i^Smg Hmnigji a B.S. No. 14 sieve and 

TTie gnumiates aie campiessai tD produce taUm each weSghdng 150 oq. 

fonnulatLosi. 

Medicamem 

Lactose 100 
Matze staidx (dried) .39 
Gdatln 80 
Magnesiam stiearate 4.0 

Example 5---0^>side fomaiiktkffi. 

Lactose ^0 

150 

The medicament and lactose are passed throueh a Nfv 44 p c ^ 

Exampie 6 — Suppositories. 
AfaKcanHau pg/suppoa&my 
Oil of 'rhc<d>nnna 50 

950 

The mcdicamem is powdered and passed dmmgh a B.S. No. 100 sieve and 
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20 



trituratgd with mdtai oil of Thecto&na at 45^ C to fonn a smooth sii^jenaoo. The 
mdiXure is wdl stirred and poured mco mouMs> each of mMninal IG cagadxy, to 
produce suppositQiies, 

Example Ouhets. 

mg/cachet ^ 

MecHcaiDeat * 100 

LaotosQ 400 

The medicament is passed through a B.S. No. 40 mesh Steve, nrixed wilh isctnse 
previously sieved 44 mesh and filled into cactes of suitable size so diat eadi contains 
500 mg. 10 



Example 8 — ^Intranxuscuiar Ii^ecdon (sispension in aqueous vehicle). 

Medicament 10 sag 

Sodium Oitcace 5.7 mg 
Sodium carboxymeahyiceilulosc 

15 (low vsxosky gjade) 2.0 mg 15 

Alediyl pcBa-hydixntybeuzoate 13 mg 

Propyl paia-hydrQs;^>enzoate 02 mg 

Wattr fat Ii^ection to 1.0 nd 



The sodimn citrate and sodium caiboxyznothyicel^ose aie mixed with sufficieitt 
waiter for iiq'ection at 80"* C. The mixtiHe is oooded to 50** C and ihe mediyl and 20 
propyl ptaia-hTdinzybenzoate adxled fo^kiwed by the medicament previously mSled 
and sierod 30O medi. When cool the injecdon is made up to volume and sterilized 
by heatmg in an autDotave. 

WHAT WE CLAIM IS:— 
25 1. 1 - Amino - 4 - phcnji isoquinolines of formula 11: — 25 



R1-N-R2 




4 m 

wheiefin Ri and indepemiendy represent hydrogen or Ci-^Cii aQ^, or !Ri ami R3 
togedier with the amino n ki og en atom rtpreseot a p^peraziiiyl ring optianally svb- 
stBtuted Ci Cia aUr^ or Cf-^Cu hydiu&yaikylj 

30 n i gpiw u ^ i ,Ts 7r*n nr an intpgpf tvtt mpwlmg ^ - 3( 

m represents zero or an integer not ezoeedmg 4, 

Ri and R4 irriepcndendy rqmesent Cx— Cu aikyl opricmally stfetittHed by ooe 
<H more halogens; Cr--Cu alkosy or hatogen; 

R, represents hydrogen or Cj— Cu, alkyl; and 
35 and Y, ind^iemlcmiy re p na om hydrogen, Ci—Cu alkyl, d-^t aUkyMikx, 3; 

Cx — Cu alkOKy or Yi and Y, together represent a single valency bond, an oxygen 
or sulphur atom cr an alkylene ladicad opt a oiatly containing one or nraie oxygen or 
sulphur atoms and joining the 4-phenyl group to the isoqudnoliiie nudeus in a 
chain of 1 to 3 atoms. 

40 2. Gonq>cunds as claimed in Qatm 1 wherein: 4( 

Ri and R, indepaidencty represent hydrogen or Qi— Q alkyl, or. Ri and R, 
togofaer with the amino niirogen amm repneseui a piperazinyfl Ting optnonafUy 
sitecituted by Q-^^ ailkyi or Q— hydroxy ^1 ; 

n represents zero or an integer not emmtirtg 3; — 
^5 m represents zero or an imeger not exceedmg 4; 4 

Ra and R* indq)endcntly rq>resent Ci — alkyl opdonaHy. substituted* by one 
or more halogens; Cr-C^ alkoxy or halogen; 
R3 represGOts hydrogen or Ci— aScyl; and 

Yi and Yj independendy represent hydrogoa, Cx — alkyl, Ci— alkyhfaiDy 
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<V-<:, attn^ or Y, and Y. ttJEedier lepieseiit a anrie vdleocy bood, a& oxveen or 
a^te^ and , airing 4itenyi gr^ 

R. ai SZSnit^^!^ "JUS' ™Sf P'^**"^ Claims whemn R, and 
2.^: ^1. liy«lrog«M^ mcthji, and tiwse divalent radicak vMdi tDgether with 
^ ammo nmogen atom wiU fonn a 4-X-«nbstkuted pipenzm-lTS^^ 
10 Xiepre^ats hydrogen, Cj^alkyl or C.--C,hydrray^^ ^ ^ '^"^ ,0 

R^are'sS^^^^^^fl*" '"y.T *^ ^ P«*^ Oaims wherein R, and 
K« are sdected from methyj, trifluotomethyl, methoxy and chlorine, 
hydx^ge?^^'" claimed in any one of .he p«ceding Caaims wherem R. is 

aresLSfcZl^J^J?J°yT"''^P««^ 15 
f?^*^ "^Ayleaeojy, metfiylem^o and isopiop^K 

isoqiL-aJSSiS^J'Leof^ - '«-fl^l«=^oheptar3.4,5 - dc] 

add l^Si;!^*^'*'^ - * - - - - 

4 - Phenyl - 1 - (pq^man - 1 - yl) - isoquinoline and add addition salts 

quinSe'amlSS.; l^t^Jf " " ''-^^) - 7 - medu„y - i«. 

35 d.ori^iioqu^olLiand^SSaSS.;.}-^^-'-^*-'"^^^ 
andaSiidiSSS.;i£ 

19 1 ' nStt*** ■ 1' P^?^ - isoquinoline and add addition salts thereof. 
40 add SSSr " ^ " ■ - 7 - diloro - isoqdnolK' 

andSid£S^a.-'-'^^-^-(^-'-*°^'-yi)-is^^ 
^1. 1 Dimethylamino - indeno[lA3 - dejisoquindine and add addition salts 

qaino^'and2id"i^ti»'SS^ ' ' "^^ ' ^I^AS - de] - iso- 

S' 3 -*SSl?„' * ; MtTJ"*"^ «^ '«»«litioa sahs thereof. 
50 qui-^L -d SSS^Jtie?^ - l'21cydohepta[3.44 - de]iso- 

additiiii;2er;o"'*'*'^**^ - 1 - jl) - 4 - phenyl . -. .isoquinoline- and add 
isoqJJolL-aSSSSlitiin-^l-th^,'^ - ^l'''^<^o^l3A^ . dej- 
55 theJf ' ■ -. inde»o[lA3 .-.de] isoquinoline and add addition salts 

addiSil^S^^ " * • ^° - - ^ -""^yl' fao<p^ and add 
addi^^ ■ f - '«'«>Py««»o - dejisoqmnoline and add 

addiSilci3^° ■ ■ »«^Py^H^^ - de]isoquinoline and add 
addiJon il"ts°tSf^° " ' W - de] - isoqmnoline and add 

65 .M^onl^^S^ ' ■ '«««»>i0Pynmo[43^ - de] isoquinoline and add 
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33. 3 - Dimeth^ammo - 7,7 - dimetfayi - 7H - dibenz[de,h]i5oqumoline and add 
addidon salts thereof. 

34. 3 - Metfaykmino - 7,7 - dimethyl - 7H - dibenz[de4i] isoquiaoline and acid 
addition salts thereof. 

5 35. 3 - Dimethyiamino - 7H - [1] - benzozq)ino[5,43 - de]isoquinoline and add 5 

addidon salts thereof. 

36. 3 - Dimethyiamino - 8H - [2] - benzoxepino[5,43 - dejisoquinoline and add 
addidon salts thereof. 

37. 3 - Methylamino - 7H - [l]baizozq)ino[ 5,4,3 - dejisoquinoline and add 

10 addition salts thereof. 10 

38. 3 - Methylamino - 8H - [2] - ben2oxepino[5,43 - de]isoquinoline and add 
addidon salts thereof. 

39. 1 - Dimethyiamino - 3 - methyl - 4 - phenyl - isoquinoline and add addition 
salts thereof . 

15 40. 1 - Methyl - 3 - dimethyiamino - [l]benzopyrano [4,3,2 - de] - isoquinoline 15 

and add addition salts thereof. 

41. 1 - Dimethyiamino - 4 - (m - trifluorometh^iphenyl) - isoquindine and add 
addition salts thereof. 

42. 3 - Dimethyiamino - 10 - trifluoromeihyl - [1] - benzopyrano - [43»2 - de]- 

^0 isoquinoline and add addition salts thereoL 20 

43. 3 - Dimethyiamino - benzo[ 1,2] cydohepta [3,4,5 - de] - isoquinoline and add 
addition salts thereof. 

44. A method of preparing compotmds as r1giWj4 in Claim 1, whidi comprises 
treating an isoquinoline reactant of general formula III:* 

m 



25 



30 



40 
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wherein Z represents an electron-withdrawing leaving group and n, m, Ra, R4, Rfi, Y, 
and Y, are as dfr finr d in Claim 1 with an amine reactant of the f onmila IV 

Ri 

HNI< IV 

Tdimin Ri and Ri are as defined in Claim 1. 

45. A mediod as daimrd in Claim 44, wherein Z is halogen or alkyi- or phenyl- ^ 
thio, -suiphin^^ or -sulphonyL 

46. A method as daimcd in Claim 44 and substantially as hereinbefore described 
in Example 1 or Example 2. 

47. Phaimaceutiotl composrtions comprising as an active ingredient a compound 
35 as Haime d in any one <rf Claims 1 to 43 togetter with a {Aannaceutically acceptable 

carrier. 

48. Compositions as dnimrd in Claim 47 in dosage unit form. 

49. Compositions as claimed in Claim 49 wheidn each dosage unit omtains 
from 1 to 1000 mg of the active compound. 

50. Compositions as daimed in Gaim 49 wherein each dosage unit contains 40 
from 5 to 500 mg of the active coiiq)ound. 

51. Compositions as daimed in Qaim 50, herein each dosage unit contains 
from 10 to 250 mg of the active compound. 
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